Abstract. In this paper we prove a common coincidence point theorem for singlevalued and multivalued mappings satisfying an implicit relation under the condition of R-weak commutativity on metric spaces.
Introduction
Fixed point theory for single-valued and multivalued mappings have been studied extensively and applied to diverse problems during the last few decades. The interest on this subject was enhanced after the publication of a paper by Nadler [5] . This theory provides techniques for solving a variety of applied problems in mathematical sciences and engineering (e.g. Krzyska and Kubiaczyk [4] , Sessa and Khan [14] ).
Sessa [13] introduced the concept of weakly commuting maps, Jungck [2] defined the notion of compatible maps in order to generalize the concept of weak commutativity and showed that weakly commuting mappings are compatible but the converse is not true.
Kaneko and Sessa [3] extended the concept of compatibility for singlevalued mappings to the settings of single-valued and multivalued mappings.
In the recent years, a number of fixed point theorems have been obtained by various authors utilizing this notion.
Pant [6] [7] [8] [9] initiated the study of noncompatible maps and introduced pointwise R-weak commutativity of mappings in [6] . He also showed that for single-valued mappings pointwise R-weak commutativity is equivalent to weak compatibility at the coincidence points.
Shahzad and Kamran [15] , Singh and Mishra [18] [16] .
Popa [11] , Sharma and Deshpande [17] proved coincidence point theorem for single-valued and multivalued mappings satisfying an implicit relation under the condition of compatibility.
Popa [11] extended and improved the results of Azam and Beg [1] and Kaneko and Sessa [3] . He proved a coincidence point theorem for singlevalued and multivalued mappings satisfying an implicit relation under the condition of compatibility and continuity of single-valued and multivalued mappings on complete metric spaces.
In this paper we prove a common coincidence point theorem for singlevalued and multivalued mappings satisfying an implicit relation under weaker condition than compatibility i. e. R-weak commutativity on complete metric spaces. We also show that for existence of common coincidence point continuity of single-valued mappings are not required. We improve the result of Popa [11] .
Preliminaries
Let (X, d) be a metric space. We denote by CB(X) the set of all nonempty closed bounded subsets of (X, d) and by H the Hausdorff-Pompeiu metric on CB(X) i. e.
H(A,B) = max{supd(x,B),supd(yl,x)},
xeA x€B where A, Be CB(X) and
It is well known that (CB(X), H) is a metric space and the completeness of (X,d) implies the completeness of (CB(X), H).
Let A,Be CB(X) and k > 1. In the sequel the following well known fact will be used [5] 
DEFINITION 2.1 ([3]
). The mappings f : X X and T : X -• CB(X) are called compatible if fTx G CB(X) for all x G X and H(fTx n ,Tfx n ) 0 whenever {x n } is a sequence in X such that Tx n -> A G CB(X) and fx n -> t G A. Hence / and T are ii-weakly commuting with R = 2 but there exists no sequence {x n } in X such that lim fx n = t <EL A = lim Tx n .
n-> oo n-»oo
Thus / and T are not compatible. Proof. Let xq be an arbitrary but fixed element in X. Since S(X) C g(X), there exists x\ E X such that y\ = gx\ E Sxo-Again T(X) C /(X) so there exists X2 E X such that 7/2 = fx2 € Txi = Yi and d(y\,y2) = d(gxi,fx2) < kH(Sxo,Tx\), where k > 1. Since C g(X), we may choose X3 E X such that ys = gx3 G 5x2 = and <¿(2/2,2/3) = d(fx2,^3) < kH(Txi,Sx2). By Induction we can define sequences {xn}, {yn} and {Fn} such that 2/2n+l = gX2n+l E Sx2n = *2n, 2/2n+2 = f%2n+2 E Tx2n+l = *2n+l.
Main results

THEOREM 4.1. Let (X,d) be a complete metric space and f,g : X -> X and 5,T : X -> CB(X) be mappings satisfying the following conditions:
Letting x = X2n) y = X2n+i in (4.4) and using </>i, we have successively
By (II) and 4>a we have
Letting x = x2n, y = x2n-1 in (4.4) and using <pi, we have successively
By (I) and <f>b we have
Since kh € (0,1) it follows from (IV) and (VI) that {y n } is a Cauchy sequence.Since X is complete, there exists 2 in X such that y n -» z as n -> oo. Also from (III) and (V) and the fact that {y n } is a Cauchy sequence it follows that {Y n } is a Cauchy sequence in the complete metric space (CB(X),H). Letting n -> oo the above inequality yields d(fz,Sz) = 0, which implies fz £ Sz. Similarly we can show that gz € Sz. This completes the proof. REMARK 4.1. Theorem 4.1 improves the result of Popa [11] in the sense that compatibility of two pairs are relaxed by R-weak commutativity and continuity of single-valued mappings are not required. for all x, y G X; where a,b,c > 0, a + b + c < 1. Then f, g, S and T have a common coincidence point.
